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REMARKS 

Claims 1 and 6 have been amended. Thus, Claims 1, 2 and 5-7 remain pending in the present 
application. No new matter has been added. Reconsideration and withdrawal of the present 
rejections in view of the comments presented herein are respectfully requested. 

Claims 1, 2 and 5-7 were rejected as allegedly being unpatentable over Zeyuan et al. (J. 
Agric. Food Chem.. 46:3875-3878, 1998) and Xia (CN1435125; Derwent Acc No 2004-023802) in 
view of Suzuki et al. {J. Agric. Food Chem. 48:5649-5653, 2000) and in further view of Iwasaki et 
al (US 7,014,876). The Examiner contends that it would have been obvious to use/try any catechins, 
such as 0-methylated catechin derivative EGCG3'Me of Suzuki et al. obtained from black or oolong 
teas in the method of reducing blood triglyceride levels of Zeyuan et al. and Xia, and that it would 
have been obvious to use the amount recited in present claim 1 in view of Iwasaki et al. However, as 
explained below, this combination of references would not render the present invention obvious. 

The Examiner noted in the Office Action at page 3, item 4, that neither Zeyuan et al. nor Xia 
discloses the methylated catechins recited in the present claims, or the tea leaves recited in the 
present claims which contain these compounds. However, as discussed below, contrary to the 
assertions of the Examiner, the selection of the recited varieties of tea leaves is not an obvious 
selection. 

The pending claims recite a method of reduction of triglyceride levels by administering a 
functional beverage (claim 1) or composition (claim 6) comprising the recited methylated catechins 
and derived from the recited list of tea leaves. The present invention relates, in part, to Applicants' 
discovery that methylated catechins are much better than the non-methylated ones at reducing 
triglyceride (TG) levels. Based on this discovery, they selected the varieties of tea listed in Claims I 
and 6 that have high levels of methylated catechins for use in reducing triglycerides. One having 
ordinary skill in the art would not know to select these particular varieties of tea because such a 
person would not know that teas having high levels of methylated catechins should be selected in 
order to reduce TG levels. 

The inventors' discovery that methylated catechins are far superior in reducing triglyceride 
levels is further documented in their scientific publication, Oritani et al. {Nippon Shokuhin Kagaku 
Kogaku Kaishi 56(7):412-418, 2009)) [Document 1]. A copy of this reference as well as an English 
translation of the pertinent parts is attached. Document 1 teaches that although non-methylated 
catechins (e.g., EGCG, EGC, ECG, ED) are found in green teas, the methylated catechin 
EGCG3"Me, which is one of the compounds recited in the present claims, is not found in the green 
tea Yabukita. This reference shows that the green tea "Benifuuki", which does contain EGCG3"Me, 
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has a significantly greater TG-lowering effect than "Yabukita." Thus, Document 1 further supports 
the criticality of the use of teas such as "Beni&uici," which have high levels of methylated catechins. 

The two primary references, Zeyuan et al. and Xia, do not disclose or suggest anything about 
methylated catechins. In fact, the resuhs reported in Zeyuan actually support the patentability of the 
claimed invention. Document 2, Maeda-Yamamoto et al. {Nippon Shokuhin Kagaku Kogaku Kaishi 
48(l):64-68 (2001)) teaches that strongly fermented teas, such as black teas, contain low levels of 
EGCCSMe, and are therefore only found in trace amounts in the black teas described therein. 
However, the Zeyuan reference reports a TG-lowering effect of black tea, albeit a lesser effect than 
that of the particular green tea studied. Based on the applicants' studies, it is believed that the effect 
of black teas in reducing TG levels may be due to the non-methylated catechins present therein. 
However, nothing in the Zeyuan reference suggests that teas having higher levels of methylated 
catechins should be selected. 

Xia disclose that oolong tea, in combination with a number of other ingredients, can be used 
to lower TG levels. However, nothing in Xia suggests that green teas high in methylated catechins, 
including the recited tea varieties, should be selected in particular. 

The secondary references add nothing that could be used to lead one having ordinary skill in 
the art to select the recited varieties of tea in reducing triglyceride levels. Suzuki et al. disclose that a 
methylated catechin extract obtained from Benihomare and tong ting tea leaves that has an anti- 
allergy effect. However, this reference discloses nothing that such an extract has any effect on TG 
levels. Iwasaki et al. teaches an amount of catechin contained in oolong tea, but does not disclose 
anything about effective amounts of methylated catechins for reducing triglyceride levels. 

Thus, the combination of the primary references with the secondary references would simply 
not lead one having ordinary skill in the art to select the particular recited tea varieties, which are 
high in methylated catechins, for reducing TG levels. In the absence of the inventors' teachings, one 
having ordinary skill in the art would not have any reason to select the particular varieties recited in 
the present claims out of all the many varieties of tea, because such a person would not know to 
select the varieties that have high levels of methyl catechins. It is only based on the disclosure of the 
present application that one of ordinary skill in the art would know to select specific varieties of tea, 
i.e. those with high levels of the recited methylated catechins. Thus, the claims cannot be obvious in 
view of the cited combination of references. 

In view of the comments presented above, Applicants respectfully request reconsideration 
and withdrawal of the rejection under 35 U.S.C. § 103(a). 
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No Disclaimers or Disavowals 

Although the present communication may include alterations to the application or claims, or 
characterizations of claim scope or referenced art. Applicant is not conceding in this application that 
previously pending claims are not patentable over the cited references. Rather, any alterations or 
characterizations are being made to facilitate expeditious prosecution of this application. Applicant 
reserves the right to pursue at a later date any previously pending or other broader or narrower claims 
that capture any subject matter supported by the present disclosure, including subject matter found to 
be specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this or any 
parent, child or related prosecution history shall not reasonably infer that Applicant has made any 
disclaimers or disavowals of any subject matter supported by the present application. 



Applicants submit that all claims are in condition for allowance. However, if minor matters 
remain, the Examiner is invited to contact the undersigned at the telephone number provided below. 
If any additional fees are required, please charge these to Deposit Account No. 11-1410. Should 
there be any questions concerning this application, the Examiner is respectfully invited to contact the 
undersigned at the telephone number appearing below. 

Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No.11-1410. 



CONCLUSION 



Respectfully submitted, 



KNOBBE, MARTENS, OLSON & BEAR, LLP 
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The molecular mechanism underlying high anti-obese effects of 'benifuuki', a tea cultivar that contains 
unique methylated catecliins such as epigallocatechin-3-0-(3-0-methyl) gallate {EGCG3"Me), was explored. 
This cultivar was then compared with 'yabukita', a popular tea cultivar that lacks these methylated 
catechins. (1) The comprehensive gene expression in the perirenal adipose tissue of mice (12-week-old male 
C57BL/6J) was examined by DNA microarray analysis, following consumption of either high-fat diets with 
and without the addition of 2% benifuuki or 2% yabukita leaf powder. (2) In cultured 3T3-L1 cells, EGCG, 
EGCGS'Me and caffeine were compared for their inhibitory effects on the intracellular fat accumulation as 
well as on cell differentiation from precursor to mature adipocytes. (3) Time-dependent changes in EGCG 
and EGCG3°Me plasma concentrations were examined in catheterized rats following oral administration of 
benifuuki extract under an overnight fasting condition. The results of the DNA microarray indicated that 
the anti-obese effect of benifuuki may be ascribed to the inhibition of fat accumulation in adipocytes via the 
dbwnre^iulation of enzyme expression associated with both the synthesis and /S-oxidation of fatty acids. The 
stronger anti-obese effects of benifuuki compared with yabukita may be attributed to the presence of its 
unique methylated catechins (primarily EGCG3"Me), whose stability in circulation is 3.2 times higher than 
EGCG ; however, the inhibitory activity of EGCG3"Me on fat accumulation is almost the same as that of 
EGCG (about 91% in tenna of differentiation inhibition in 3T3-L1 cells). Thus, EGCG3"Me appears to fortify 
the overall anti-obese effects of benifuuki. That is, the inhibitory activity on fat. accumulation throtigh the 
combination of both EGCG and EGCG3' Me was 1.7 times higher than that through EGCG alone, even though 
the content of EGCGS'Me in benifuuki is much less than EGCG. 

(Received Nov. 18, 2008 ; .Accepted Feb. 4, 2009) 

Keywords : benifuuki. methylated catechins, epigallocatechin-3-0-(3-0-iiicthyl)gfdlate (EGCG*3Me), fat accumulaLion, obesity 
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imifMm. (g/5 weeks) 
ISffiK* D ij - Ckcal/5 weeks) 
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556.8±13.6 
1019.5±20.3 
450.1 + 4!. I' 
861.1±93.1' 



575.6 + 17.2 
1019.6+32.7 
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al O 7 5 i!-'^^ L 7- n - f^m^^W. i L fc. 3 ISFbI 
fflSEltf?^lTa-7ES2S»t^»ff(-J; Benjamini t 

Hochberg i>oy}j't^^'-' H false di.scovery rate ^-^lil L, q 
ji*i0.3 JiiTWiifei^ir-Jl^TCD'?^ 3 ^PalO^gilfi^r Tukey 

tl) ^T + yg 

EGCG fe J; 7 i 'f y (i •> i^'T^t/j^ t<^A L, EGCG' 
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X©Bgafi|!ligM3T3-Ll(ATCC) ti, 10% (v/v) 
FBS ^-i^'^t^ -S Dulbecco's modified Eagle's medium 
(DMEM ; Invitrogen) TtgSLfc. 3T3-Ll|iiiacDiiMB3 
m^<D^'(mmii, FuruyasJiiki f>©:S?£"' *-g|335t^ 

L, ]e^T®*ffT-^^■ jt. . 24 ^ vl-t- - h cijims^- 1 x 
w/^^j\^o^m-^mmL, zBmmmitz^, io%(v/v) 

FBS, 0.5mM3-isobutyl-l-methylxanthine (Sigma), IpM 
dexamethasone (Sigma) J; CJ^ 0.5pg/mL insulin (Sigma) 

^tj DMEM ^Mfc 2 0 Pai^^ftffis^Qffl L fi. mmn^m 

'ik, 10% (v/v) FBS*;J;tf 0.5 yg/mL insulin 4- 

^trDMEM (cjSi^L, 2~3 B^lcigM^ScB^Loo, 6 

5 JigO EGCG, EGCG"3Me 5 i- > ii * 7 :^ ^ 

(3) Oil Red O ^fe J; 5, UgliSS^® ib^S 
Wolfram t.®::^")*'' I-Sf -^"C. 24 -jxjvrL^- h±0 

fflK^rU vi!^®iatt^7J< (PBS) •r'2[pIiSfej^L, 10% 
Cv/v) *;uvg >T30^ll^Lfc}t, 60% (v/v) ^V7" 
d^nV -yHdjgfi? L fc Oil Red 0 (Sigma) iS^n?g?^(C 20 

^wmm.hxmm%m^Liz. mm^, m^m pbs t 3 0 

ife^LrS^r^tlS^lT-./^^, 100% < v7•p-V-^^ 

=&mi}W L T Oil Red 0 ^fdltij L, As« *SiJ^ L ffi^sSP 
li*5(t i, ^ 100% tLX. EGCG, EGCG3"Me * 5 

Wlc^^^ (P < 0,05) (* Tukey ©:Si*ic J; § 

(4) Nile Red J; S B^MHS^'ft'^oiilg 
Peyisoia ^>©^^''' T, 24'?x;u-/U- b_h© 

U7'->yi!!iilicJ;i9tiML, 1% (w/v) 
AT-'l/T h K-e20 53-@^L^:& 0.1 pg/mL Nile Red (MP 
Biomedicals) TlO^^feLfc. «'t>©aiK'^S2'9iAt 
tlfz Nile Red ©®7t^ FACSCanto H (Beclon Dickinson 
and Company) ^ffiS,iTi!l5£Lfc. Nile Red ©iftiJjEtl, 
Tj-m'y^-lf- (488 nm) TaiEL, 564-604 nm ©-■< 
V K^^•X7 ^ JUi'-^iiilLitl^jft^l^ifiL, Niie Red 

\± 5 000 ]>X±. t L , glBKS i;: cfe » S Nile Red ^afflB^ 
afflM{?r-£53-fb*i; LTmU; L /c. EGCG J; r>' EGCGS" 
Me © g-^sliD-^S )C fc IJ- § 11 o r , Student © 

t-test {Cj;{3WMM^t^ 05 < 0.05) ^-a-^it. 
3. EGCGSJ;t; EGCGS'Me (CifllffijSgaiOaig 

(ij ^^iJl^steicO'Ria 

im^<oA7. SD 7 V h (B$SLC) \zmk,^xnBUti 

It 50±10%, SJffl 12 ^Fd] (7 : 00-19 : 00) OftftTi-T- 



$Hft i © .X X y u X - 'y *T-#3i}PW L fc ^. t 

#Jx + 7; (T*tW4) EGCG ilS/ii 1 mM t VA S J; 
^1 icl mM T X 3 /nf- y^^St; 1 mM mi\zm^^ L, ^ 
l^fiaJ;*? m^:t^-l^/;5 Mi#H00gi^fc(3 ImL 
*?SpK#L/: («=7). JS^fjfc-J;t?1S-^fft 15, 30, 60, 

120, 180 53-©ii¥i^K, *---u^jiirr asmL-r-j-^^f 

(2) EGCG teJ; !^ EGCG3''Me ©S« 

lt[lSil3© EGCG *5J;D'EGCG3"Me ©iiJf (1, Lee 

^--gB*^-L/ci?±IC J; HPLC (SCL-lOAvp ; 

9 JixM.m^<n 3^ y -° ^ K^iJ* L , X -f- yutc J; (3 
EGCG fc J; EGCG3"Me ^tt(±J L fz. ^^m^^MSMM 

Ltzm.. m^'tzmmm<D tiPLcmmmmimmt. 

■e© 20pL ^iSIS* 5 A (CAPCELLPAK C18MGII, 2.0 x 
150 mm ; 'M^m y 'J ^ > Uz. HPLC mm 
IC(±100viMEDTA-2Na?-^tr0.1% 'J y^?gpi$ : T-b h 
•=■ h 'J ^1^ = 90 : 10 ^ffli<\ 0,4mL/min T'T -f V 7 

(NANOSPACE SI-2 ; !C J; i^fft^ 600 mV ©EPiO 

BE-Clt*^ n/cmBftfioj§tii'-° ^' - y ^> ^' 

W^^ffli.^r^Lfc. m.n&^m.zmf^-kxc^EGCG 

*5J;CK EGCG3"Me©lIu43^«rfli5TSfg (AUG) (cS 
t^L, S-H^FBlKfcfJ $ AUG ©W«IS (P<0.05) Student 
© t-test tCj:<5l^^Lfc. 

« ife H 

r t ^ T g J ^mmM l ? o x d ^ t j ff), 

tSi^iPffl^SgUS^W^fitaKL/c^OX (Mj^W) ©WJi 

la afesgas fc- 5 siwf i;Mgiii«{s-7- ©^^soaii* 

DNA^^'^'aT^'f^cJ:^3»tlTLTJ.t^xLfc (g2). ^ 
©Sm. ilMK^^J£S^iie^S|ffl^il^M®1-5 Sterol 
Regulatory Element-binding Protein-1 CSrebpl) 'MB. 

(Dmmt^, r-^ ^ J fff !iM?<faiS© 0.68 ff!? 
>)ii;i>fil^ic*-=fc (P<0.10). ffc, Srebpi tCj;oTiJ 
fItlSn-S Stearoyi-CoA desaturase 2 ^frf "> ©fgi^fi 

r-^fci^T #jsfT:tersW}¥© 0-5 \%\zm'phx\^fi (p 

<0.05). Mt, flgKKCjS^ftCK^-tS Acetyl-CoA 
acyltransf erase lA (Acaal)'* Acyl-Coenzyme A ox- 
idase 3, pristanoyl (Pcox)'='ilf£^®^^aAi, r-ilCi. 

•5§J ^-etistej^SDSlKitKLT^n^'no.Tm Otx 

0.05), 0.7515 (p<0.05) t^'Mizm'PLXl^tz. 
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U)r-9ti^iS^m-m^mmt:'7r.Lti. • : EGCG3"Me, O ; EGCG, A ; * 7 -f y. t ; ^jlltgj (TuKey ©^fS) IC^K^X 
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h > - ? " ic J; «Bao«i)£®S^«il^ L r ^aaJSif KM 

^'hmmmmmmih ^m^iz. 
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0 I . . . . . 1 

0 5 10 15 20 25 30 

m 2 ti7-^>\:ijc^mmmss. ots-ld a^itmm^ 

7 n - ^ t- - i; i (3 MJg L fz'Aim^Tn I tz. 

■r- 5 (±¥i£j{I±S*liilfS^ L fc. • ; EGCG3"Me, 
0;EGCG. t;p<0.05 

»*tCfe(^ S^ftS^tt 12% T?* ^ fcffliCjf^t L. EGCG te 
J; CJf EGCG3'Me ■£ lOuM i^jD L i ^ (C(J ^n-Ptl 6.3% 
tij; C« 8.1%, t 30pM ^toftt^-n^r'tl 2.2% * J; a' 
3.1%-e*-^f: (H2). cn&©fem(4, EGCGfcJ;D>' 

EGCG3" Me mmmmm^^ mmmm'Mmm 

iSCi^^LrV^S. EGCG*Jj:tfEGCG3''Me 
3T3-Llfflja0;5J<M$IJttiSSft?¥6<I-e* 13. 30|aM!gSn 
B#® EGCG3"Me ©^{bW^Jfl-^fflli EGCG © 81.7% (cit 
■-<T 74.2% 

3. ^•N^c.3^•5§J x + ::^*fe4Lfc7-> nSi3^4"<s 

EGCG S3 cfc t/ EGCG 3" Me igg 

®-flM* ^ 1^- 3 y 5 r-«!c.5. '} % J -i: 4-- ;^ 
-£-gD}§-5-& MM-iW EGCG ;^5j;y EGCG3'Mei@K<& 
^lH^fi']icii|5EL, AUCIc^iliL/:, r-^i::.S.-5 #J x + ;^ 
^a^ft 3 l^U t tr O AUG (i, EGCG O 0.015 p M ■ h 
M L T EGCG 3" Me li 0.011 p M • h "e & ^3 , it^WPHj !r W 
^ 1* ISto htlfl-h^-^fz m 3). L r -NC i^.^, 9 ^ J 

+ X itJtct' ® EGCG ^ J; D' EGCGS" Me ©fig (4 f- n 
■rn 1.00 mM js^ff 0.23 mM T' 4. 'J "b iO^ *5 "f , 
AUC TT-itSS t fclfflSI'*'© EGCG3'Me j§SSl4 EGCG © 
?gS»tafeA^4-tM-^^U C*«J70%) ^io^Ufc (1212). Ha 
SS* a r. -b' (EC 3.2.1.31 ; Sigma) J; C^'A 
xz)-;V-Ci-1fJ^7 7 (EC 3.1.6.1 ; Sigma) 'Cffi 

ffl^g^B. lSiK^^^i6^c«*^-©ffiStt(i;, EGCG3" 
Me ili EGCG ©*S] 3.2 {§J«l^ C i LTV^5 3). 

% ^ 

tti^tl©Wll^iffi|s!;f4^j:6t>'ic2% (w/w) © T-^ic.^'o 
J: tJ C57BL/6 J 5 iiP* L , i^WfflraW I- (t 



as EGCGfc<fcWEGCG3"Me(DlfilitiSSS()$ 

aig(mM) (pMh) jtl4J«(ffiaa) 

EGCG 1.00 D.0S5 1.0 

EGCGS'Me 0.23 O.OU 3.2 



m-^tKmmnmAm>6ihtifz mo. cti^.©7t;x©^ 

DNA i> or u^m^fri^J^'Oit&Ltz^^. l^izA.v 

£'i <8iKS«©it|*!Jf^J;^>Ci:ii/Klt^^ifc (ft 2). t 
^$|J«II L T I ^ 5 Srebpl iigi^-'* ©?eilfi l±, r^iz^,^ 

%mmmi>iim-mKit^xm'pm^\z&i;), srebpi k 

ftiMStiS Scd2jte7'«©^^fc50%r»E'>Lri.>^: 
2). S7t, iia:5M©/S®ft(cM%-1-S Acaal'«-^Pcoxja 

siis^ii L c i t-mnii i^mr- * , ^mmmm^t 
m^'tz^f- Mtti -T + v<Dmmmmmmmoim^t-m 

^ifiaBSfiEgH¥-insulin-Uke growth factor (IGF-1) \m 

§ j nx\± iGF-i 3lfci^ffl^iiSA«^,S[]fPictb'^r 
IGF-1 izXi^'Aimm^i: r"<(ci.-;^j ;6sjaj$-iJt- snjim 

r-^fci. o m\mmmiz\t-ix o.ssi^ofgfi^^ l 
(-a 2), {mmmtJE(Dimmmz&h t^tih^k^^^z^ 

ymm."^"'- ©*!!/ 1) i <t < LT^.^fc. DNA ? 

Pcoxjte^C^ilAi^i^'iSTLfc©*!:-*!^ (^2). 

(^1) c!:J;<-©:Lfc. 

Wolfram t !4, C57BL/6J v 't' X iZ^^m'SrmmWk^ 
■M- S C i J; 19 efeSMteliaaaic fc- ft aSiM^SSS* (Fatty 
acid synthase ^ Stearoyi Co A desaturase 1 fii") Oja 

iiTrnmimm s n, igKMigwasi^ egcg Ammrm 

EGCG3"Me ti feo * -f M'c* T+>'{c^,Si:i,^9 ^tgft 
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f|jl8^3T31-Ll ^fflV^T EGCG3"Mc ra^lriK S^itWlj^jl: 
^ EGCG i mk L fcgii, > ^' A. f|- s J- -t y t± EGGG i 

Bfl^,;!)^i/j:ofc (HlAfc-JiO'lll IB). — ^, * 7 ^ •< vie 
(ii§KK«WjSiati|gtot,tl^A;i>ofc (laiA). tfc, 
DNA -7 'f ? n T U -f Stfrffl^g^Ji^ b IGF-1 ^fft -S SiBfi 

;!)^ i fiKSfilgKMiS-N CD i?<b* 1^ Slf -r EGCG fc J: 0? 
EGCGa'MeO^ff^t^-^fc. EGCG*;J;C)'' 
EGCG3' Me ic J; 5 IliliSSSWiijil « fl^ffl IFf tt, -imlSiS 

J; ^ t^^^ntz. EGCG J; iyf EGCG3"Me ic J: 5 3T3- 

Li mu<D^\\Mm\im.^^um-^hi-) . sopM 

EGCGS' Me ffl^i-fbffiJf (1^11 li EGCG © 91 % T' * , 

o 3t (gi 2). EGCG {zi^um^mmmm 

i L T ti. PP ARr'» J: Cf C/EBPa'» ©itfe^l^M 
InsuUn Receptor Substrate (IRS) O 'J vM\MW'' 
■ i)m^-^nx\^^. 0 DNA 1? a TV'im^f;<0^ 

ic J; S IGF-l a^i?ffl%lJWi$il*^llgKKIKffH$-!J«fFffl« 
^ t n 5 ^0■|ltt^^^[S LX\.''i>ifi, 3T3-L1 SaBST E 
'infcSMKiSMWfiJ^ameJ; C>'5^{tpi|SMjlli EGCG t 
EGCG3" Me "CTM L T U S 0 "t? (HI 1 J; O'll 2) , EGCG 

ti EGCG3" Me iC-:? I, ^ T T (* * 5 HimAS^ K>, 

o i J ii^JM Mb* x + y oft 15% ffl p< ^ Ji' 

■fb* r y nxij (a , 7- + y^fttt 

fcja?aj;*3®v^6tsESixii*^ig»t5 (^1) mmti^oi 

\^%^^<D/fMtil'r^y\Zhi>Uh if. EGCG3" Me 
ti EGCG tJrt-:TtS^tc®liKE/115im^&«Ffc4'itntf 
sJSHflJiJo^s/iU. EGCG3''Me i±, EGCG J; 0 t ^ ^' ^ > 

didi^PbnrV^'S^'^ SSbii, EGCGS'MeOST UJl/ 
+'-ff;ffl*iEGCG ct (3®i,^3lFfei: LT. v ^ 7, iflli^Jl- fe- 
lt S EGCG3"Me ©S^tt*^" EGCG i; Sl^ C i ^^(f 
X is (9 , EGCG3"Me ©ifiififlgSffili EGCG Oj(i) 9 fSili < , 

IC^otJ x + J^^gPjStj-Lfc^i, |fll4^©EGCG3° 
Me i EGCG WS^JI^Ste L. 

^trcD AUC-eltKLfct^, EGCGS'Me oja^'i^igtt 



0,02 




f - !i¥^€±il^l^^T3^ L fc, O ; EGCG3'Me, 
• : EGCG. 



li EGCG © 3. 2 -3 ;t 3). EGCGS'Me ©D^iKlll 

mimmm^ i^. egcg i ta ^ n^-c & o cisi 2). 

EGCGS'Me ©ltll*?§^tt(i EGCG (CjrheLT 3.2fgiS!.'' 
EGCG i EGCG3''Me^^t)-ttfc,allc|a?^^fi!i EGCG® 

1.7 ^g-i- (3^3) e:ti^>©effitt, r-<fci.')g.j 

iZ^m'jl^^t tl-S EGCG3"Me /j; i;'© / f- Jb'fb^ r -+ y 

a EGCG ^^toZ-cm* y©l^^ct3W^a^SS*}*MWt- 
«<$i}fft5cifc5^;;t<^J^■-r 4e:i^7KLT*5f), c 

'^r®i>i5'Lr«i4f)m^vi^-r.i Willis i ^ ns. 

r-^JCiO tix t"#n*7-+y-3-0-(3-0-;< ^JP) 
iSu- I- (EGCGS'Me) ^©^ f- Mb* t + >'^^Wt 5 

KaS©f^lHri(^!i-3i^r, ^ ^^HbAx + y^^t^j: 

K-S] 12 im<D C57BL/6J./' ? -5 X *Mll|(|]5^!f4® 

^fflllSiM3S!*®jtG^^iJfi^ DNA 7 ^ D T u-^f 
SicJ;»?jSTOi-iiJS, JtKLfc. t/;, 3T3-L1 fflJSSI*?: 
ffl I ^ T , EGCG, EGCGS" MefeJ;D'^*7j.'f y Ai|H9@l^8i 

(t 5 EGCG J: CK EGCGS'Me OgB^UKj^iSMb^itlx 
L/C. 

rigmfc J; o'SSife J DNA >f o T u ©SS J; 0 . r-^ 
ic^i^^gj oJSMS?ai^(i. l!glffiJB!Sa*lcfeits!!llt&-®?© 
^iSfc J: yi^yS K{b l;:Mii-r 5 ©;ife^ ^JJ \^^>^ 
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91%), Jl[icj3i= *3 Ij- S-^gftti EGCG ® 3.2 fSsi"" 26, 
Wl^-J^^^J 4J(-1sf^n5 EGCGa'MeMliEGCGm!; 
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The Change of Epigallocatechiii'3--0-(3-0-methyl) gallate Content in Tea of 
Different Varieties, Tea Seasons of Crop and Processing Method 

Man Maeda-Yamamoto*, Mitsuaki Sang**. Nahotni Matsxjda"*, Toshio MiYASF**. 
Keiko Kawamoto*'*, Naoko Suzuki***, Masayasu YoshdvIura"*, 
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The content of epigallocatechiii^-0-(3-0-mehtyl) gallate (EGCG3"Me). which has been observed an 
anti-allergic action in Ditto and in vivo (mouse) and present in tea leaves, was determined m different 
tea varieties, at different cropping seasons and upon various processing methods. Benihomare and 
two of its offsprings, Benifuuki and Benif uji contained as much as 13^ of EGCG3"Me in their green teas 
and slightly less in their semi-fermented teas, Surprisingly, EGCG3"Me was absent in Izumi. a third 
offspring of Benihomare. A higher concentration of EGCG3"Me was found on or after the second 
crop in Benihomare and BenifujL Furtherraore, EGCG3"Me was not detected in black tea (fermented 
tea) manufactured from Benihomare and Benifujt, Thus, to beneiit the anti-allergic effect of EGCG3" 
Me, green or semi-fermented teas, made from Benihomare, Benifuuki and Benifuji at second crop 
onwards, should be consumed- (Received Aug, 3, 2000 ; Accepted Oct- 23, 2000) 
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(EGG), xt:°5bx+y (EC) T*?>, 

^, rr Ji/h'i^y^dJ^^^lTl-^S. EGCG ii. ^'im 
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Me) SO'xt;°*'p:*;r4-y-3-0-C3-0-^?"^l') iix^- 
h CEGCGS'Me) (Fig. 1) ^^i^ifcSV'fc'Ljtn C 

S 1 1,1 *3 1.^ i't EGCG"-" [:: it'^: if ^ §t HlBtSl 

4---f¥ffl*SS3f*iF tL5 EGCGS'Me ^S®S,SSO'«ffl 

n it 5? 

1. 

wm\t, mm ■ ^mmm&'omm'G 42 aa-^ 1999 

^, ^-offi-i? '-^J^a^ti' Mtti-f). ■'^{^-s>^ 

(^^1*44-^) ^ 1999 (5/10), -W^ 

m (6/16), =#^ie (7/27). m^^m (mwm) 
(9/17) ici-^c^^stj^-ss-^ b^-< ^ r,mz.x^m^-tt 

mm )t y v^) -t?|9lS!L;t. 
Z. *? + >3SC0^k^5>4ffa 

h y >^ (1 : 1) 5 mi 30t:. 40 f^Pfltttb L, ^t/C.^^ii I 

i'\ TSK-gel-ODS-&OTs (48 mm X 250 mm (^V- 

^mm ■■ BCD v>, ^ii;^! : ph as, ai m 

NaH^PO, 'y 7 r (0,1 mM EDTA. 2 Na ^m)/T H? b 
- h '} jUWM (87 ; 13), iffiji : IjO mi/min, ffiAft : 20 

h SMiC^?> EGCG3" Me -^SiJ^S^ 
EGCG3'MeS.E>'SGGG4''Me«. ^-Jx^ffll-ifc 
PGA ftic J; 5 I Mr i'Ji'¥-m^'^ ICJsV^r, Sfe*J; iQ 
titTU^I/^'-fFli^^^SiVi^stlT^fcEGCGW^" t 




0GH3 

-—OH 



''oh 

Fiff, 1 Chemical structure of epigallocatechin- 
3-0-(3-0-inethyl) gallate (EGCG3"Me) 

fc, tfz. -7':> 7. l-m^W^i^'^t^in vitro CDU 

r*5<i2;^gASJb'5. EGCG4''Mett. il|Ett:Wi:C5, 
EGCG3''Me«c:-:3l,^T, -ec^CD^S^i J; O'ifB^I^ 
3*Me Table 1 i^^-T. ■'<fciat tl' ^©^ft 

1^ ^^ - f1-:ffl L fc3iE*$!l^t ^ to tc ti, ic 

2, SffllCj;§EGCG3''Me^a©sEl) 
EGCGS'MegMffl^l^i Wiciittl', 

C^, Table 2 J; ^ K. -»m^®^*iiaan 

iif^iif^y (GO. *'n7^T- + 
y;(f^->- (GCG), ^ v^tp'u- I- (CG)) #S/!)st§ 
jDUfc*^. M.^r+yat LT(i-#3S. fiSc^S^ta 

^. ilCDifg**!?.. EGCG3"Me=&^<jSlK-f5fcto(c: 
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Catechins t,% oi dry weight) 



No. 


Varieties 


GC 


EGC 


■V 


m 


EGCG 


GCG 


Me> 


ECG 


CG 


GCG3" 
Me 


1 


2-1 


0,193 


2,. 169 


0,386 


0,919 


6,583 


0.573 


0 . 331 


5.311 


0.107 


0.036 


2 


Asagiri 


0,341 


2,933 


0,550 


1; 133 


5,408 


0.370 


0.135 


3.491 


0.123 


0,„025 


3 


Asatsuyu 


0,348 


2. 373 


0.479 


1.040 


.1, 630 


0,470 


ND 


4.004 


0,,115 


ND 


4 


Asahi 


0,462 


2.954 


0.501 


1.216 


7.39f> 


0,649 


ND 


5. 173 


0/150 


ND 


5 


Izumi 


0.790 


3.409 


0,584 


1.151 


8,678 


1,588 


ND 


5,843 


0,236 


ND 


6 


Inzatsu 131 


0.306 


2,389 


0,439 


0.813 


3.237 


0 668 


0.176 


4.426 


0.096 


0.029 


7 


Ujihikari 


0.418 


2.981 


0.639 


1.764 


6.573 


0;553 


0.300 


6,446 


0,205 


0,013 


8 


Ooiwase 


0.614 


3.069 


0,533 


1.461 


6,438 


0.841 


ND 


3,980 


0.146 


ND 


9 


Okuraidori 


0,682 


4.501 


0, 543 


1,426 


7,966 


0.825 


0,701 


5,050 


0 131 


0.05S 


10 


Okumusashi 


0.374 


3.413 


1.009 


hl79 


e.S62 


0.876 


0.341 


5.154 


0,205 


0,038 


11 


Kanayamidari 


0.480 


4.757 


0,733 


1.565 


7.538 


0,497 


ND 


3,505 


0,063 


ND 


12 


Karabeni 


0 729 


5,765 


1.002 


1.569 


8.034 


0.647 


0.237 


3,837 


0,086 


0,013 


13 


Kuritawase 


ND 


2.472 


0.737 


1.097 


8.474 


1.604 


0,374 


5.427 


0.169 


0.040 


14 


Gokou 


0,826 


3,635 


0.824 


1.667 


7,504 


1..304 


0.159 


5,537 


0.293 


0.024 


15 


Komakage 


0..603 


4.108 


0.762 


1.8S3 


7,959 


0.834 


ND 


7,828 


0.193 


ND 


16 


Samidori 


0.199 


3.012 


0.637 


1.578 


6.074 


0,263 


0,014 


4, 620 


0.101 


0„037 


17 


Saramamidori 


o.z4a 


4,071 


0„SfiO 


1.958 


8. 017 


0,448 


0.076 


6.511 


0425 


0,018 


18 


Sayamakaori 


0,370 


3,773 


1.222 


1.505 


8.485 


0,473 


ND 


5,933 


0.150 


0.025 


19 


Surugawase 


0.452 


3,902 


0-593 


1.458 


8.660 


0.589 


ND 


5.245 


0,058 


0.016 


20 


Okuyutaka 


0,595 


3,843 


0.735 


1.544 


8.466 


0,927 


0.281 


5-852 


0„125 


0.013 


21 


Seishin-taipan 


0,545 


5.612 


0.499 


i.330 


8,646 


0.268 


0.547 


2,935 


0.024 


0.009 


22 


Ooba-oolong 


0.607 


5.828 


0.567 


1.480 


9.304 


0.193 


0,584 


3,696 


0.046 


ND 


23 


Takachiho 


0.381 


4..807 


0.624 


2^319 


8,594 


0,352 


ND 


7,731 


0,070 


ND 


24 


Tadanishiki 


0.654 


4....839 


0.675 


1.728 


9.803 


0.728 


ND 


7.594 


0,064 


ND 


25 


Tamamidori 


0;:468 


4.304 


0.454 


1,320 


8,041 


0.544 


0,081 


5.002 


0.077 


0,023 


26 


Toyoka 


L..152 


a.3i9 


1.176 


1,547 


7,321 


1.547 


ND 


5,660 


0,275 


0,016 


27 


Natsumidori 


0,316 




0.352 


1,S67 


7,965 


0.442 


0.326 


5.563 


0,158 


0.023 


28 


Hatsuniomiji 


0.;916 


5,"ll5 


0.598 


1,825 


8,406 


I.OIB 


ND 


6.178 


O.llS 


ND 


29 


Himemidori 


0.591 


4.297 


0,631 


1,62 


7,343 


0.691 


0,394 


4.645 


0.121 


0.019 


30 


Pujimidori 


0,608 


4.83 


0,634 


1.9 


7.723 


0.411 


ND 


4.374 


0,045 


ND 


31 


Benihikari 


0.154 


4,083 


0^489 


1.428 


9.534 


0„35 


0.478 


5,9 


0 048 


0.032 


32 


Benifuuki 


0,174 


3,82 


0.785 


2,006 


10,033 


0,128 


1,502 


7,625 


0,049 


0 026 


33 


Benifiiji 


0.285 


4,453 


0,449 


L187 


10.260 


0.834 


1,516 


4,817 


0, 101 


0,072 


34 


Benihomare 


0.420 


6,102 


0.659 


1.77S 


8.994 


0.430 


1,241 


5,347 


0,053 


0,043 


35 


Makinoharawaae 


0.394 


4,184 


0.624 


1,941 


7.766 


0,470 


0. 145 


6 853 


0, 169 


0.022 


36 


Meiryoku 


0.774 


3,317 


0 622 


1 235 


7.623 


1.375 


ND 


4,372 


0,143 


ND 


37 


Yaeho 


0,481 


3,481 


0.500 


1,725 


7.038 


0.710 


0 299 


5,597 


0,120 


0,033 


38 


Yatiiikita 


0.170 


1,730 


0 714 


1, 063 


7,676 


0.382 


ND 


3.892 


0.072 


ND 


39 


Yatnakai 


0,247 


2.561 


0.393 


0.979 


7 196 


0.715 


0.311 


4,151 


0.143 


0.029 


40 


Yamatomidori 


0,500 


2,780 


1.087 


1.278 


8 156 


0,930 


0.392 


6.SZ3 


0.230 


0.039 


41 


Yamanami 


0.360 


4,434 


0.882 


1,109 


8.414 


0.297 


ND 


4.051 


0.121 


0,024 


42 


Yutakamidori 


0,666 


4.711 


0,983 


1,667 


7,241 


0,696 


0.133 


3,842 


0.077 


0,013 



1) GC, gall oca techin ; ECG. epicatechin gallate ; C, catechin ; EC, epicatechin ; EGCG, epigailocatechin 
gallate ; EGGG3'Me. epigallocatechin-3-O-O-O-methyl) gallate ; GCG, gallocatechin gaUate ; ECG, 
epicatechin gallate ; CG, catechin gallate : GCG3"Me. galIocatechiH'3'O-C3-0-niethyl) gallate, 

2) ND, under detection limit (<0.01%). 
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Table 2 Effects of tea season of crop on catechins contents in tea 



Contents (% dry tea leaves) 



Samples 


Tea 
season 
of crop 


Date 


GC 




C 


EC 


EGCG 


GCG 




EGG 


CG 


Total 
catsciiins 


Benihomare 




5/11 


0.403 


4.244 


0.129 


1.654 


5 2'89 


0.227 


0.596 


2,016 


0,048 


14.606 




2"i 


7/1 


0 349 


4.748 


0 140 


1 355 


6-598 


0,554 


0,704 


2-740 


0,041 


17.229 




3rd 


7/30 


0,657 


4.490 


0 217 


1 367 


5 682 


0.555 


0 714 


2,731 


0.OB5 


16.498 




411. 


9/27 


0 755 


4. 825 


0.255 


1.843 


5.491 


0.812 


0.725 


3.534 


0.194 


18. 434 


Benifuuki : 


pi 


5/6 


0.211 


4.714 


0.145 


1,914 


5.265 


0.069 


0.851 


2,782 


0 040 


15.991 




2nd 


7/1 


0.532 


4.513 


0,180 


2.064 


5,400 


0 308 


1,497 


3,636 


0,099 


18.229 




grn 


8/5 


1.156 


4,149 


0*994 


1.520 


9.282 


1.202 


0.811 


3. 515 


0-415 


18,444 




4* 


9/27 


0,678 


4.618 


0,249 


1.670 


5.512 


0.603 


U299 


3.718 


0,150 


18.497 



Table 3 Changes in catechins contents after manufacturing processes (green tea, semi-fermented tea 
and black tea) 

Catechins (% of dry weight) 



Benihomare : 

Green tea 0,24 4.58 0.18 1,11 9.74 0.58 2.02 

Houshucha (semi-fermented tea) 0.22 3.52 0.21 0,90 9.20 0.47 2.27 

Black tea 0.07 0.13 0,02 0.08 0.34 ND 0,05 

Benifuji : 

Green tea 0.26 4,28 0.26 0.86 11,84 1,06 1,95 

Houshucha (semi-fennented tea) 0,26 3.26 0.29 0,77 9,-11 0.77 1,52 

Black tea 0 04 0.08 0.02 0, 06 0.24 0.04 0 06 



ND : under detection limit (<0.01%). 
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[Reference Document 1] 

Table L Body weighs diet amount, organ weight and serum biochemical data in each group 



"Benifuki" group "Yabukita" group Additive-firee group 



Body weight increase (g/5 weeks) 


6.00±0.67^ 


7.53±0.70 


8.79±0.87 


Tot^ ingested calorie (kcal/5 weeks) 


556.8±13,6 


575.6±]7.2 


568,2±20.9 


Liver (mg) 


1019.5±20.3 


1019.6±32.7 


1100.8±29.8 


Subcutaneous fat (tng) 


450.1±41.1+ 


556.3±50.8+ 


765,7±77.7 


Epididymal fat (mg) 


861.1±93,!t 


1035.8±114.7 


1308.2±I49.1 


Perirenal fat (mg) 


273.4*35.0+ 


337.6*32.0 


462.2±55.I 


Blood total cholesterol (mg/dL) 


155.8±4.8 


138.9±10.2 


161.8±4.9 


Blood neutral fat (mg/dL) 


50.0±6.31 


61.2±6.13 


61.5±8.15 


Blood sugar (mg/dL) 


220.1±7.8 


240.5±7.5 


250.3±10.9 


Blood leptin (ng/mL) 


1.56±0.34t 


3.11±0.99 


5.32±1.40 



Mean value ± standard deviation 

+ : In the multiple comparison (Tnkey method), a significant difference (p<0.05) from the additive-fi^ee group was 
recognized 



[Portion A :page 412-413 ] 

It is known that tea catechins contained in green teas include a group of analogues such as epigallo 
catechin gallate (EGCG), epigallo catechin (EGC), epicatechin gallate (ECG), and epicatechin (EC), 
and that,, among them, EGCG is highest in content and generally the strongest in physiological 
activity. Although the tea catechin composition in green teas varies depending on the plant variety, 
cultivation conditions, leave-picking time, processing conditions and so on, dried tea leaves of 
"Benifiaki", one tea variety, contains a methylated catechin represented by epigallo catechin-3-O- 
(3-0-methyl)-gaIlate (EGCG3"Me) at about 0.8 to 2.5% (w/w) (the proportion of meftiylated 
catechin in the total catechins is about 15% by weight). This methylated catechin is not contained 
in "Yabukita", one of the generally distributed tea varieties within Japan. 

Recently, obesity has been recognized as a social problem, and much attention has been focused on 
countermeasures agamst it such as the introduction in April 2008 of specific health examination and 
specific health guidance. Hitherto, although it has been reported that the gi^een tea and tea 
catechins including EGCG have anti-obesity activity such as fat accumulation suppressive action 

and energy metabolism-stimulating action *\ there has been no report on the anti-obesity effect of 
"Benifiiki" and EGCG3"Me". We have found that "Benifuki" tea leaves have a strong anti-obesity 
action compared to "Yabukita" tea leaves 'I 



[Portion B : page 67] 

1. DNA microarray analysis 

As a result of allowing 12 weeks-old male C57BL/6J mice free access to a 2% "Benifuki" 
tea leave-supplemented high fat diet, a 2% "Yabukita" tea leave-supplemented high fat diet and an 
additive-free high fat diet (each group, n = 10) followed by measuring the obesity-related 
parameter(s), "Benifuki" tea leaves exhibited stronger anti-obesity effects than "Yabukita" tea leaves, 
which are commonly used as tea leaves (Table 1 ). 



[Reference Document 2] 
[Portion C] 
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3. Variations in EGCG3"Me content owing to manufacturing methods 

Table 3 shows variations in EGCG3"Me content when the same original tea leaves 
('Benihomare' and 'Benifuji') were processed with different metiiods. It became clear that, when 
the sfrong fermentation (oxidation) is performed as in the case of blaclc tea, EGCG3"Me ahnost 
disappeared similarly as in the case of other catechins. These results suggest that, in order to ingest 
EGCG3"Me, it is necessary to manufacture green tea or an extremely weakly fermented tea (such as 
Pouchong tea). 



